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(57) Abstract: A power supply device has an object to enable accurate setting of an excessive heat protection level and an excessive 
voltage protection level. The power supply device includes: a shot key barrier diode (D52) arranged as a temperature detection 
element in a temperature measurement portion, to which diode a reverse-direction current is applied so that a reverse-direction leak 
current flows in the diode; a comparator (Z51) for setting the output terminal potential to a low level when the voltage corresponding 
to the reverse-direction leak current exceeds a reference voltage; and a light emitting diode (PC2) connected between an output 
terminal (8a) and an output terminal of the comparator (Z51) and emitting light when the output potential of the comparator (ZSl) 
has become low level and current exceeds a predetermined value flows. Operation of a control circuit (12) is stopped by a thyristor 
(THl) which has turned on according to the current flowing in a photo transistor (PCI) in response to the light emission of the light 
emitting diode (PC2). 



O 



(57) :t:miis^si$. miSiMi^^)\^&ifmn&^BLi'^}i'<DiEvtutst&^-simz-ti>:^t'&mmtL. 

a« (Z5 1) la*^^- (8a) t=i>/<u-^i (Z5 1) (Dth^m^tofsiizmmt^. ur/ 



wo 2004/068686 Al 



lilui 



SG, SK, SL, SY, TJ, TM, TN, TR. IT, TZ, UA, UG, US. 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) t^^m(Bi^<Dts:i^m''). ±xo>mm<r>aimmm*i^ 

nifig;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), i — ^ i'T' (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES. FI, PR, GB, GR, HU, IE, FT, LU, 



MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ. GW. ML. MR, MB. SN, TD. TG). 

— mmmsm^B 



(PC2) i:$*L. mtft^^yt-—\^ (PC2) (OftJttciEE^LTP* h h^>i?xa» (PCI) 1=35*1-6 SSSlc 
S^L>-C L/i-y-'f UX^r (TH1) Ic J: y «iJ(SPIslK (12) (DMf^^^^ih-r 



wo 2004/068686 




;T/JP2004/000089 



m m m 
mmmm 

5 ^m^m 

ia^^Sr^v^-ctr^ttTV^So m:^}t^ D C -D c = oii^i!^ 

25 /j:o■rV^5 6 - 2 3 3 5 2 8 #^^#Rg)o 



wo 2004/068686 ^VCT/JP2004/000089 



5 ^§g©IB^ 
10 fcSo 



wo 2004/068686 




;T/JP2004/000089 



wo 2004/068686 




^CT/JP2004/000089 



-c:t— h'\^w.MK^m^ timing mm^^m'^i-i. mibs^o 

tJ«ttria^^*^ (OMI:;^ I«a il^«JBE <o fp J^_h o ^ (c@f Jb m 
y^:^— KSr^b. «tf|B->3 y V T ^ y( YtmU^W.^^ :^ 



wo 2004/068686 




ICT/JP2004/000089 



men. m4mmBm(Dmmmm(^m^^^-rm^mxh^o 
15 HI 9 {4. m6mMJBm<Dmmmmx^m^ti^->3 iy h^y<VTi$f^ 

20 

25 mifimim-mmm(Dmmmm(Dm^^^irm^mxh^o 



y/O 2004/068686 




:T/JP2004/000089 



1 Kmm^fiftA:f3m(omm^mm^2^^-r?>o ^m^mm^2ti. 
5o t5^-r K:/ y $/ i^mmwi^ s (Dxtsm^n.^mxtii^^ i a s.tj« 

1 b Kmu-^fi. W;^jiS^«— *t©E«f£7-i' a3it;54 b m^j^^tt 

^Ir ^ L t: ^ Ad $ S ^ «(E ® ff Sr ittifE ® JEE ^ ^"f- 5 o 

i£?!f67-r :^4 a3lt;«4 b MJcfi. »«fE5p?tIiIi^2 <Dm;^ejEEOD^^'fk 
Xfii^^/v^SltrfT 5 fcie>{J:. h 9 5 o 1 5«fe#j^N 1 ^^ffl^xmM- 

h 7 5 f*. 1 ?^c#;^N 1 icnr 6 ^^UTm^Ki^-a-^ttfc 2?^# 

KD 5 1 isp^a i/7*>'1^C 5 1 t d^'b'^eSo = ^^9* i^f" C 5 1 

15 KD 5 1 tri/hUT 2^^:#MN 2 {cM^iJ{^:SM^ttTV>5o 

2 ^mmi^ 2 RUmmi^ ^ KD 5 1 s^^Q 1 

=1 ^-X^-f-C 5 1 O^^SES^-SJ^^i^TV^5o ^^¥m[ll{^7«. 2^# 

iif£i?'-r KD 5 1 J; 5 t 'fcT*^ So A:^^o 

^lr«^-r SHI 0]^ 1 6 a btl.■CV^So S 1 6 a fi, —St 
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<DW:mm:^^^8 aRXJ^8 b rat, ^'^i-^-^J^'-f KD 5 3 t^^R 

5 4 C2 t (Dm 1 E^JUJl^'t . ^ :^-r—^4 K 

^^^y Tyw":r- KD 5 2 iris^R 5 2 b (DM 2W.ym^ tt^hm^^ 

5 t^.TV^So ^^yw':^- KP C 2 :2ic^gg©^3fe*^(c^j;S:b. 7;*- 
-^-a ^ y T^>r KD 5 2 ^^(^ J; 5 l-t^y ai^JXttS 

— ^^y T K ^mm^^^^-^ ^ o cicova 5^ ^=¥^•«y r^-r^— kd 

5 21^U^%^^ :t— KP C 2 UTS?iK^?t Ih]^ 7 0:^liJE 

^jclSiafi. i^a h=3py^ y Ty-r:^— KD 5 2 ©3g!j^lRl«i*Lm«fE, IP 
15 t>it*-lBjm«fE I r 355. #^?a^«SH. M;t}^ 1 1 0 ~ 1 3 0 " C"t?@ 2 

r^^^- KD 5 2 ®3gfr:*ri^m«fE i r is^'^mvimiz'r ^^^m.s.^m i 

1 0~l 3 0- CWl. iifl^mPi*&<^ia^{::*B^-f-So m^Ii^eoiSM 

y T ^^-f KD 5 2 (om:^^m,m i r ;as^S!tic^>ft;t- s^i^jfem^ 

1 1 o~ 1 3 0* Cf4^M3t"0f^:J^^B:&it-rstaSi: UTM* bv> 
->a h^^^y T^-frt— KD 5 2«, 1gM^«0-$^ — ;^ ^ (Oftit © 

m(omm'Qn.. ^ bdj^/^y r^-r;^- kd 5 2 
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.yg .y TiJ^-f KD 5 2 t^U^^ KD 5 1 ft. 12 3 

^^-g-gPn^p 2 8 ^«^UXV^5o iSligttt'afflii^lC J; o T a y f ^ 

5 y Tt5^^ KD 5 2 i^^^SiJ^-Y KD 5 1 ^ — UX % i V>o 

SPiSi 2 8 <Sr«^bT^ iV>o 

f 7 5 <z)«iij^j^N 3 \z.\t. mnnMm<Dm.mW'^w[^ 9 jos^^ 

10 V-f-C 3 t ^i^bJ^CSo 5p?f aVT^i^f-c 3 fiS«fEi?'-r;e— KD 4 ^:^U 
rffilij#j^N 3 iz:lfea?ilJ-^i^*ttTVN5o 3&*5. ^«eiJ^-r;^— KD 4S. 

KD4:as^®i-S J: ? le:*^^^ ^^TV^5. 

15 ^ {^—h) \^Umm^l 2 ;6S^i^$i^rv^5„ M^WUlj^l 2 fi. fijffil 

maimjE;65-^#&^*i'Sm 1 mai^ffi^ 1 3 jit^ig 2 mms^^ i At. pw 

M(pulse with modulation)0J^^<t-i-Sr Wj^-TS tliJ^^S^^' 1 5 t^^b. 

mu^ 1 2 1 mm^^ i 3 :s:tj?ii 2 m^iss^ 1 4 i^^fi^nmrn^ 
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1 6 b m-^**i.TV>5 h 7 Vi^;^^ Q 2 k KD 1 t Sr^bT 

11201^1 6 bti. 7;*- h Vi^;^^' P C 1 . i?-^ y JJ^^'THl^ 
b7i^i^;^^'Q 2. j$''-<;r— KD 1 . tJ^'W' KD 2 . S^R2, ffi^ 

5 R 3 . ^gt^;R 4S:T^^^R 5 ^^e)j',eSo :7 b h ^ P C 1 fi, 

1 6 a ODlS^fe^^;*— KP C 2 t||2lHl8&l 6b<Z>7*bh7Vi^;5^^' 

PCI tnyt^^^fi^. ^fc. y j^^'THi Yis ^mmoymm^ 

10 y ;^i5^TH 1 O— ;br<D^iS^ (ry— K) fiS^R 3 Sr^UX^J 

iwmiis^ 3 ^^7*i^f- c 2 (o~mRxj^mmm^ i 2 1 mm.i^'f- 1 siz. 

15 p nMh 7 l^i^y^^ Q 2 <D=i U:^ 4 > 9 a ICl^m^tl. ^5 

y ^f*iJ^^;r— KD 1 &:ffVXU"0W,Mm=^'yy^:^-^c 2 Sjgfci^^ 
^'-;^tte^R 4 ^STr^M^TESfE^-r 9 a ^^:^J^$i^rv^5o S 

^spjf HISS 9 © — MOiiCgK^'f 9 aS.tJ5 9 b ra<^^JBEdS^^^mMffl =« 
V•r:/i^C 2 0 ^ilSV^^tc^ by Vi^;^i5'Q 2S.'0«^^:^— K 

20 D 1 35S^iiUT$!l1iNimilffi3 ^^^^'f-C 2 l^^«m«fE:aSifEtl/S„ l^'l' y 
J^^THli: b7>^i^;^i5'Q2i: KD 2;iS 

$i^rv^6o h7:^i^^^Q 2 (*-y--r y TH 1 ;^S;^^^^c:^j^oTV^5 

^ o 
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h K^ummi ^mm-t^t^. jL\-i^mmmi dsg^^^tifc^flit?!^^ 

ai;^@JEi^l±llHlJiSoti}:;^7(cj!&#UTW;;^mjESr— ^iJi-rs i ^jSjp 

^8 a 5.t;^8 b m<DnB. ip-b^m^^^-r v-u-c 5 1 cDmi^<DmBi!>^— 

20 KD 1 :as^aiU. 0J|»^M^ = i^T^^'i^ C 2 ;iSS«fE^?f Ull^ 9 

0 m «JBE l:: i o T 3te ® ^ 5 » 

KD5 2fi. -StoaijgW;^^^ 8 a ^tJf 8 b P^{C. ji^^-f T ^ f^l J^f 5 

1 5 fc.^^R 5 2ST;«5S^fc^-<^- KP C 2 S::^M.T^i^$tbrVN5o 
25 m^^^ KD 5 1 S.tJ«i*v(c|^3g'^$tt:fe^>'3 y h'^^^V T^^ :t 

— h'D 5 2<Dm.mi!)^m^tM.^ (^?tj^}^12 0° C) &.T (D^Jtcn^y 3 y 
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TH 1 {c b y ;^fmi5fgj5S^i^ix-5o f--r y jJ' T H 1 <^ h y «^5Sf^ . 
10 h b 7 P c 1 tr^VX^-f y TH 1 ©-J^— h/&^f>:«; y — K 

i^g y ^ ^^■^ y r ^-r KD 5 2 (DiglSi^ttl {J:S<3 VNTf-'T V ^ 
15 TH 1 t . tJ^^f KD 2 :as)K^^>f T;^ ^H-C:^^)!^*!!^ 

20 R 3s.uff--r y TH 1 sriiu-c®[m$ti/S„ -^rcD^mx 0J^B)«M^ 
3:s.t5^2«M4SS^ 1 4mc^mH^){£Ti-5o citi.tj:j:«5, ftinamsii 

2lCi-5T^-f5'f^QlSr:^>' - :^ 7 f S CI t ^ bT tM id «9 . 
25 J: 9 , KD 5 1 c^igf^^^dSj^fig^tbSo 
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*T.S<^.T'. St;«i^3 5/ hdr^<ll TjJ^-r;*— KD 5 2 {;i i Si^Si^^^dSnf 
^J: . « JE ^ S <^ a tz: o V N T Ift 1^ -r 5 „ m lg ^ « *s aE a- J- Ki U . 
10 KD 5 3 /SS^Sii-efcSo =S§oT. 7 ^ h 7 ^'i?;^ ^ P C 1 t>#^ 

t y a:-:?— jj^'-r KD 5 3 i)S^aiU. KP C 2 

20 ffl(^iX3 h^E-^-^y Ti^^:t— KD 5 2 ^M^^iil^^t l^Xj^m UT 

*fc. y TH 1 J;o-c0i^^m2i>ffi=i ^^x:/■i^c 2 c^ifemm 
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KD 5 1 iS^a y ^ P TrJ^-^:^— KD 5 2 tf^-^^b^ix 

5 {m2 (omM(Dmm) 

3S*;^(R]«iiS I r <^^ttif*x (^^i5^-r K P C 2 ^t;?>' 

10 h f 9 vi^^ ^ p c 1 ) ^:^UT— ^fc'laa-c^To-cv^s i^^s ^1 1 

:i<Dit}^, v-H y h ^^^y Tt?"-!';^-— KD 5 2 <D^fr;^iR]m?il I r 
m^:i:f*^ 7;^- b;i{;7'7«^miiiEfefSJ±; (CTR) {c:;>c# < J^#^ixT U 

^ 1 KP C 2 ^IrggHS 

3 5^ h =ar^^ y T:?'-r KD 5 2 ©iS*;^ [b] m?5?£ I r t 5^ a: 
20 — iJ^^;^-— KD 5 3 SriSti/S«?SS©Sile:?iS©t?, ii.^ (c: J: <5 a y K 
df-y^y Ty^:t— KD 5 2 © jS»:fe-|Rl«?ilt I r (D^l^i^i: !? s ^MBE^m 

KD 5 2 <om:^mnM, I r iimjEi!^^lilKOiimH^^tti-r 
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m 2 mmmmcommmmx^i-i. ^ i mi^ i e a i (Dm^:sL-c^wam^. 
m 1 MmMm(Dm 1 1 e a itt^5&SoSP-fe>x^i mssi e a ir*. 

KD 5 2 tUin.R 5 2 i^^R 5 1 k ib^ h fJ: ^Um^S^ t . it^fEW 
10 ;t>iSS^8 aRXJ^S b WlJiitt^Jfc^i^ $ixfel§^iJ^-r ^T— KP C 2 

R5 4 1 --y ^-r—y^ KD 5 3 bi)^^fi^m.mm^t. 

— KP c 2 \:immK^m^ivtcm.iffLR 5 3 z 5 1 tt^ 

3 l^y-^U—^ Z 5 1 (DRmAt)m^ (-) fix ^JlR 5 2 iig^R 5 
15 1 i:(D^j^^f!:^igg$tL. 5f^SieA;^;5IS-^ ( + ) f*. mmMBV i e f 

®^R 5 4 t ^-r — ^-f KD 5 3 i ©^i^/^fc:^^ ^ ixT 
VNSoS^a y ^ 'SP^^ y T^^:t— KD 5 2 T ;^ l^l^^e 5 J; 5 Ic, 

^^it-- KD 5 2 <0 5a^:5SJb#LXjS!:*-f«iJ«tiiE I r ;6Sii;tiPi-5 

R 5 1 t^^fi-r^«£E;6SJt;Jcb. =1 i^y-^U-^' Z 5 1 <DRmAtl^'^\c 

25 ffv r e f £;_h{::/d;5 i:^ = Z 5 1 <Z) tt}:^7C^<^M^;&s L w 
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^te^-f yt— K p c 2 ^cmmmi^^^x?^^ ^ i mM^mommmm t 
mm(DWii^-^. 1^-r y ^jj' TH 1 ^j^^ — >';r:^b. ^j^nuss i 2 (omi^ 

;i<^^ 1 mj^ 1 6 a 1 ^^:*3V^T. m^^-i KP C 2 iJltt. ffi^R 
5 5 1 \Z^±ir ^MBt^^f^n^BV r e f i «J # icttmtflEriaEtt 

•f, **«JEVr e f SX±(D t % KHmiffiR 5 4 J: o $ ttS — 

+ 5>5^Cli«f5)5S7;i- b b 7 P C 1 Kmtl^ i 5 iC, 5 4 <D 

10 ^nfi<ti:^o 

m 1 1 6 a 1 ^^:*3v^Tr*> 5 1 fc^^-f-smjE*5^2imjE 

V r e f i f9 V^NFf^^ i/ 3 5/ h y r KD 5 2 

SJig I r {*> KP C 2 icjgtvji* Vn„ tJ^oT. H 1 H]]^ 

1 6 a 1 dSii^jBE^^HIi^t UTatg-rS*'^^. I r (D^ 

15 #^^lt5feV^„ 

*ft:. zn^-y^f:^- KD 5 3 {4. iiliii&tii:^^^^ 8 a i: 8 b (Drp1<^ 
mff;&sgff^®l^t'^mi£J: «? < J^j:ofc^lJ:|§)fei5^-<:^- KP C 2 JJim 

y T^'<:r- KD 5 2 Oig?^|^S«fg I r iimjBE^Ir^t±i-t-5 ^J'^^^- 
t^^-f KD 5 3 \z.^fh:^mm^^^^lBL\t^fi:\^<D'(:, ai^<^® 

25 5 i: 5o 
(S3 
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a 1 \z.^^ti^='ly^<v^—i$' Z 5 1 ^ h7>i^:^^'Cm^^^fc-h(OX' 

m 3 mMmm(ommmm<om i lass i e a 2 ii:diEtfi;^jis^ s a s. 

t)« 8 b ffS KWim * tvfc V a y h 'Sr/^ y r KD 5 2 

R 5 2 t®^R 5 1 i ^-ej'tCSffMlHl^i:. ii:gKm;^^^8 aRX^S b 

10 W}J:il:^J{J:g5^$n^bl§3fej5^^:^- KP C 2 t )y ai^-y^ KD 5 
3 KP C 2 icM^UlJi^i^^ixfc^ 

5 3 5^31^:? — y^:^— KD 5 3 \z:mmi^^m^ titcmW.R 5 4 
t n p nM h7:/i^;^^Q 5 1 ti!)^b^^U^m^ti}>^m^^thX\^ 
5o h 9 ^ Q 5 1 ::^f4> ®^R 5 2 i:ffi^R 5 1 i (D^Wi 

15 i^{c^^$^^TV^So iX3 TjJ^^::^— KD 5 2 ii^^-fr 

3S3fe:5^-f KP C 2 f*. gpt?*) •? ^ :^^^<D^%^ 

20 KD 5 2©mS;6S_h#bX3S»^lRl«SiE I r ^Sjf;!,n-f 5 

R 5 1 i2:|i^-r5liJBE;&sJi^jn-r5o romjEiis b 7:/-:^;^:5'Q 5 1 

— X-ai $ y ^ ^|i|tmi££Jl±lC35; S X b =7 7^ ^ Q 5 1 35S::^-VtC 

%m^i^<f>mMmm.hn^<r>^m^i^^x-^y{ y ^^.^^th 1 

25 :^b. ^JllPllIi^ 1 2 ©i^)f^;55^^Jh^^^5o 

^ 1 mi^ 1 6 a 2 ^C*3V^T^^. ffi^R 5 1 tC^^f 5 «JBE;OS h 7 ^ 
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^ Q 5 1 »^7lJ:;^i:oT*5 9 , ex a y h =3^^^ )} T^^:t— KD 5 2 <DjS5 
^l^mJiE I r tt^ KP C 2 (JigSiXji* J^i Vn„ ^oT. ^ 1 

in]^ 1 6 a 1 :5Saimff^^iiisst x^xm^iT m.:fs^nm I r 

y ai-f--^^ KD 5 3 iiC«Sai;^JiS^8 a i 8 b ©F^<^ 

10 lil=m'^^mfj:^n;t. a^'z-^v-;? z 5 1 <Df^*?«9 Ij: h7 

^J^*5^ h7:xe^^^Q 5 1 <c>f^^«p ic, fet. >- b V"¥^ i^— 

a 2 (C-^^tuS h 7 ^^e^;^^ Q 5 1 Sr^«5 |g^j5^-r KP C 2 

0 4^iffe?^li<^fl:M^«<^0 1 1 e a 3 fa. w:^m:hm'f-8 a& 
t58 b Ml::ii:^Jlzig8J^^*T/fcV3 y b '^x^t y r ^^-T KD 5 2 tm.m 
25 R 5 2 irffi^R 5 1 t tb fj: ?>Wi^im^ k . W.mmt)mi^8 aRX^8 b 
^^^:]l:?!l^^:^gg$i^fcy d^^-^-r KD 5 3 tS^R 5 4 i^^^ 
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-f:^- KP C 2 1 55=>e>J&5ii:2?!!IiII^t ^>b«J^$i^TV^5„ S^R 5 2 
tl^mR 5 1 t (Dmm^i-i> 5 4 ^:^^i5^<r KP C 2 t (Dm 

5 5§3fe^^-f KP C 2 7;^ h;?7:/7<D — IHS-Cfe!!) . 

tJ^'-f KD 5 2 Ota^dSJh^U-Cit^-l^illiiK I r ^SJtJbB IS^R 5 
1 i^m^-r^mS-t^^ift^^ KP C 2 ©Jii;^(R]Bl^imff]JXJblC3^C5 
10 ^^^^ :t—}>'P C 2Km^7!)^mtiX?&tft'r^o Hi 

*fc^ yai-?-->5^^;^- KD 5 3 fi. mMiii:fJ^^8 a k 8 h<Dm(0 

mmi>m^<o^ikmm^\>±^ < j^ofc^tsi^^ij^-r:^- kp c 2 tcm 
15 jjfe^iife-ro 

20 B 5 iii£?^M<z5mM^gf*. H 4 mmMm(Dmmmu<om 1 1 e 

a 3 (JO^tnlR 5 2 tS^tR 5 1 i:<^)SJ^Ai:, S^R 5 4 t^^tetJ^-^'^ 
— KPC 2 t (ommMt(Dm\^i$^^ KD 5 4Sr#AUfc^©-efe5o 
-hiliUfc0 4llJS?^tl<^m2SS«<^ll 1 HIES 16a3-Cfeo-C'fc. 
— ^^>r KD 5 3S.TJ«ig^R 5 4 *S]i:«itto;^J$S8^ 8 ail!l*^b5l3fe 

25 ;5^-r;^— KP c 2 iJi^i^ $ s CI i ic: J: ^0 T^MB^mmm tmmx 
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So 

— i$^4:t— KD 5 3 ^mti^mmit. S^R 5 1 tc^^i-5^jE;&s 

KP c 2(Dm:^j^mm.m&skT(Dt^fi. ±xm.UR 5 1 

KD 5 2 <^3Sfr^|R]«iiS I r ^ — iJ^ KD 5 3 ^Un^M 
10 JStDfple: i 9 ife^S^-c. 5/ h y r KD 5 2 ©mstj: 
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